Role of TLR4 in allergic sensitization to food proteins in mice.
Allergic sensitization to food proteins and other allergens is increasing in prevalence. One hypothesis for this increase is that the decreased rate of infections or exposure to microbial products leaves the immune system susceptible to inappropriate reactivity to innocuous antigens through the lack of development of regulatory cells. We hypothesized that constitutive Toll-like receptor (TLR)4 signaling (presumably via the commensal flora) could inhibit the development of allergic sensitization to food proteins. We tested this hypothesis by sensitizing TLR4+ and TLR4- mice on two genetic backgrounds, C3H and BALB/c, to two common food allergens [beta-lactoglobulin (betaLG) and peanut (PN)]. B-cell responses were not significantly influenced by TLR4 status. T-cell responses were Th2 skewed in TLR4-deficient C3H mice compared with TLR4 sufficient C3H mice, but this pattern of Th2 skewing was not observed in TLR4-deficient mice on a BALB/c background. In anaphylaxis-susceptible C3H mice, TLR4 deficiency was associated with increased severity of anaphylaxis to PN, and decreased severity of anaphylaxis to betaLG. In anaphylaxis-resistant BALB/c mice, TLR4 deficiency was not sufficient to render mice susceptible to PN-induced anaphylaxis. We conclude that although TLR4 status can influence T-cell responses and anaphylaxis severity, the nature of the influence is highly antigen- and strain-dependent.